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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce uneven coloring in a 
manufacturing method for an ink jet type color filter. 
SOLUTION: In color scanning for a scanning area 4a by using an 
ink jet head 2 having plural nozzles 13a to 13h prepared in each 
color, every three ink drops are applied to a part 11 to be colored 
in the 1st scanning and the head 2 is shifted by one nozzle in the 
2nd scanning to apply every three drops to the part 1 1 to be 
colored. Similarly the head 2 is further shifted by one nozzle to 
execute the 3rd scanning. In a scanning area 4b also, scanning is 
executed three times, and the colored part of an overlapped area 
5a is colored by the color scanning of the scanning area 4a and 
that of the scanning area 4b. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the color filter characterized by having the part which said scan 
field overlaps mutually in the manufacture approach of a color filter of dividing the coloring field on a 
substrate into two or more scan fields, and an ink jet method coloring each scan field one by one, and 
manufacturing a color filter. 

[Claim 2] The manufacture approach of a color filter according to claim 1 of performing coloring of said 
scan field by coloring the covering color part in said scan field. 

[Claim 3] The manufacture approach of a color filter according to claim 2 of performing coloring of said 
one covering color part using the nozzle from which an ink jet head differs. 

[Claim 4] The manufacture approach of the color filter according to claim 3 using said different nozzle 
by shifting said ink jet head to the longitudinal direction of an ink jet head. 

[Claim 5] The manufacture approach of a color filter according to claim 1 of preparing an ink absorbing 
layer on said substrate, and coloring said ink absorbing layer. 

[Claim 6] The manufacture approach of a color filter according to claim 5 of making the ink absorptivity 
of said ink absorbing layer producing a difference, and coloring the high part of ink absorptivity relatively. 
[Claim 7] The manufacture approach of a color filter according to claim 1 of coloring opening which 
prepared the septum member on said substrate and was surrounded by said septum member. 
[Claim 8] The manufacture approach of a color filter according to claim 1 that the difference of the ink 
discharge quantity of a nozzle located in both ends colors using the ink jet head which is 20% or less. 
[Claim 9] The ink jet head to which the difference of the ink discharge quantity of a nozzle located in 
both ends is characterized by being 20% or less in the ink jet head which is used for manufacture of a 
color filter, and which has two or more nozzles. 

[Claim 10] The liquid crystal device characterized by having the color filter substrate manufactured by 
the manufacture approach of claim 1, the opposite substrate which countered said color filter substrate 
and was formed, and the liquid crystal enclosed among both [ these ] substrates. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention] This invention relates to the liquid crystal device and ink jet head using the color 
filter by the manufacture approach and this manufacture approach of the color filter which gives ink with 
an ink jet method and forms the coloring section. 
[0002] 

[Description of the Prior Art] In recent years, it is in a liquid crystal display, especially the inclination 
which the need of a color liquid crystal display increases with development of a personal computer, 
especially development of a portable personal computer. However, for the further spread, a cost cut is 
required, and the demand to the cost cut of the color filter with large specific gravity in cost is 
increasing especially. 

[0003] Although various approaches are tried in order to reply to the above-mentioned demand from the 
former, satisfying the demand characteristics of a color filter, the method of still satisfying all demand 
characteristics is not established. Each approach is explained below. 

[0004] The primary method used is a staining technique. [ most ] After a staining technique forms first 
the layer of the water soluble polymer ingredient which is an ingredient for dyeing on a glass substrate 
and carries out patterning of this to a desired configuration according to a photolithography process, it 
obtains the pattern which was immersed in the dyeing bath in the obtained pattern, and was colored. 
The color filter layer of R (red), G (green), and B (blue) is formed by repeating this 3 times. 
[0005] The second approach is a pigment-content powder method, and is replaced for a staining 
technique in recent years. This approach forms first the photopolymer layer which distributed the 
pigment on a substrate, and obtains a monochromatic pattern by carrying out patterning of this. By 
furthermore repeating this process 3 times, the color filter layer of R, G, and B is formed. 
[0006] There is an electrodeposition process as the third approach. This approach is first immersed in 
the electropainting liquid which carried out patterning of the transparent electrode on the substrate, and 
entered [ electrolytic solution / a pigment, resin, ], and electrodeposits the first color. This process is 
repeated 3 times, the color filter layer of R, G, and B is formed, and it calcinates at the end. 
[0007] As the fourth approach, the resin of a heat-curing mold is made to distribute a pigment, and after 
distinguishing R, G, and B by different color with by repeating printing 3 times, a coloring layer is formed 
by carrying out heat curing of the resin. Moreover, it is common to form a protective layer on a coloring 
layer also in which approach. 

[0008] The point common to the above-mentioned conventional manufacture approach is repeating the 
same process 3 times, in order to color three colors of R, G, and B, and becoming cost quantity. 
Moreover, it has the problem that a yield falls, so that there are many processes. Furthermore, in an 
electrodeposition process, since the pattern configuration which can be formed is limited, application is 
difficult for the active-matrix type which used TFT (thin film transistor) with the present technique, and 
the so-called TFT mold. Moreover, since definition of print processes is bad, they are unsuitable for 
formation of the pattern of a fine pitch. 

[0009] The proposal is made by JP,59-75205,A, JP,63~235901,A, JP.1-21 7302.A, the JP,4-123005,A 
official report etc. as the manufacture approach: of the color filter using the ink jet method in order to : 
compensate the fault of the above-mentioned conventional, manufacture approach. Unlike .said 
conventional approach; these give the ink of each color, of R, G, and B to the position on a transparence 
substrate from an ink jet head, dry this ink on a substrate, and make the coloring section form. Since 
according to this approach the coloring section of each color of R, G, and B can be formed at once and 
futility is not further produced in the amount of the ink used, either, effectiveness, such as improvement 
in large productivity and a cost cut, can be acquired. 

[0010] In order to color a large coloring field as the manufacture approach of a color filter of having 
used the ink jet method, these people divided the coloring field into two or more scan fields, moved the 
ink jet head and indicated how to carry out sequential coloring of each scan field, to JP,9-1 38306.A. By 
this approach, it was easy to generate an irregular color near the boundary of a scan field. For this 
reason, the need [ of managing coloring conditions severely so that an irregular color may not occur ] 

[001 1] These people performed the coloring scan of multiple times to the same scan field, and also 
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proposed the approach of forming each coloring section in the ink breathed out from two or more 
nozzles, by the ability shifting the location of an ink jet head in each coloring scan. An example is given 
to drawing 14 - drawing 16 , and the concrete coloring process of the proposal concerned is explained 
to them. In addition, although a color filter comes to carry out the sequential array of the coloring 
section of three colors of R t G, and B t for convenience, it illustrates the condition that the coloring 
section of the same color was located in a line, and is usually explained. 

[0012] First, as shown in drawing 14 , the coloring field on the substrate 1 which forms a color filter is 
divided into two or more scan fields 90a-90f corresponding to the die length of the ink jet head 2. 
Drawing 15 shows the example which colors the scan fields 90a-90c which consist of six covering color 
parts 11, respectively with the ink jet head 2 which has eight nozzles 13a~13h. First, where it has 
arranged the ink jet head 2 so that Nozzles 13a-13f may be equivalent to each covering color part 11 of 
scan field 90a located in a space left end, and the ink regurgitation from Nozzles 13g and 13h is stopped 
The regurgitation of the liquid ink drop is intermittently carried out to the covering color part 11 from 
each nozzles 13a-13f, scanning this ink jet head 2 in the direction of a long picture of the covering color 
part 1 1 ( drawing 15 (a)). 

[0013] Next, the ink jet head 2 can be shifted by one nozzle, where the ink regurgitation from Nozzles 
13a and 13h is stopped, the 2nd scan is performed and the regurgitation of the liquid ink drop is 
intermittently carried out to the covering color part 1 1 from Nozzles 13b-13g ( drawing 15 (b)). 
[0014] Furthermore, the ink jet head 2 can be shifted by one nozzle, where the ink regurgitation from 
Nozzles 13a and 13b is stopped, the 3rd scan is performed and the regurgitation of the liquid ink drop is 
intermittently carried out to the covering color part 1 1 from Nozzles 13c-13h ( drawing 15 (c)). 
[0015] By three above-mentioned scans, the coloring scan of scan field 90a is completed. Then, as 
shown in drawing 16 , a coloring scan is performed by performing a multiple-times scan like the coloring 
scan of the above-mentioned scan field 90a about scan field 90b, being able to shift one nozzle to be 
used at a time. 

[0016] The coloring unevenness by the regurgitation unevenness between nozzles is reduced by giving 
the liquid ink drop breathed out from two or more nozzles to each covering color part as mentioned 
above. 
[0017] 

[Problem(s) to be Solved by the Invention] However, although the coloring unevenness in the same scan 
field is reduced when an approach as shown in the above-mentioned drawing 14 -16 is used, a muscle- 
like irregular color is easy to be observed [ near the boundary of an adjoining scan field ]. 
[0018] In the coloring approach of drawing 14 -16, it is possible that the coloring sections near 
[ concerned ] the boundary (boundary section) differ in the coloring section of the center of a scan field, 
and the following points as a cause which an irregular color tends to generate near the boundary of an 
adjoining scan field. 

[0019] (1) In the boundary section, the time lag which the covering color part of a different field is 
colored is large. 

[0020] (2) In the covering color part ofcthe; boundary section,, since the. location of the nozzle which, 
gives ink is; greatly separated within the ink jet head (nozzle , of both ends), the difference between a 
liquid ink drop measure and the physical quantity of an impact location etc. which carries out the 
regurgitation tends to become large from the approaching nozzles. 

[0021] The purpose of this invention is to offer the liquid crystal device and ink jet head using the 
manufacture approach of a color filter that the color filter of high quality without an irregular color can 
be manufactured at a simple process with an ink jet method, and the color filter manufactured by this 
manufacture approach. 
[0022] 

[Means for Solving the Problem] The manufacture approach of the color filter of this invention divides 
the coloring field on a substrate into two or more scan fields, colors each scan field with an ink jet 
method one by one, manufactures a color filter, and is characterized by having the part which said scan 
field overlaps mutually. 
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[0023] Moreover, the liquid crystal device of this invention is characterized by having the color filter 
substrate manufactured by the above-mentioned manufacture approach, the opposite substrate which 
countered said color filter substrate and was formed, and the liquid crystal enclosed among both 
[ these ] substrates. 

[0024] Furthermore, the ink jet head of this invention is [ which has two or more nozzles ] for color filter 
manufacture, and the difference of the ink discharge quantity of a nozzle located in both ends is 
characterized by being 20% or less. 
[0025] 

[Embodiment of the Invention] As the manufacture approach of the color filter using an ink jet method, 
it roughly divides and there are two kinds. The approach of giving ink to the resin constituent layer 
which has ink absorptivity the first, coloring this resin constituent layer, and making it into the coloring 
section, and the second are the approaches of giving ink to the opening field surrounded by the septum 
member, hardening this ink itself, and making it into the coloring section. In each approach, the 
mechanism from which the difference arising from the location of a nozzle causes an irregular color is 
presumed as follows. 
[0026] (The 1st approach) 

(a) Since the scan field which carried out the coloring scan previously has the time amount longer than 
the next scan field which results in the following process (the desiccation process of ink, and hardening 
process of a resin constituent layer), distribution of a coloring matter differs and affect observation by 
viewing. 

[0027] (b) Permeate even the covering color part of the scan field where the component of ink adjoins 
across a boundary with time amount progress from the coloring section of the scan field which carried 
out the coloring scan previously, give effect to the coloring matter distribution at the time of this 
covering color part being colored, and with the coloring section of the scan field carried out the coloring 
scan previously as a result, the coloring matter distribution in coloring circles differs, and give effect to 
observation by viewing. 

[0028] (c) The difference in the impact location of a liquid ink drop affects coloring matter distribution of 
coloring circles, and affects observation by viewing. 
[0029] (The 2nd approach) 

(d) It becomes the difference in the thickness of the coloring section, and the difference in the amount 

of ink given produces a concentration difference, and affects observation by viewing. 

[0030] (e) The difference in the impact location of a liquid ink drop produces the bias of thickness in 

coloring circles, produces a concentration difference, and affects observation by viewing. 

[0031] Then, this invention person etc. attained a header and this invention for the irregular color in the 

above-mentioned boundary section being reduced by preparing the covering color part to which a scan 

field is not completely divided into as shown in drawing 14 , but is made to overlap in part, and ink is 

given from the nozzle of both ends. Hereafter, this invention is explained concretely. 

[0032] In the manufacture approach of the color filter of this, invention, an ink jet method gives two or 

more liquid ink drops to a predetermined covering color part^and it colors.. This drop is given at this time,: 

shifting an> impact location along the direction of a long picture of a covering color part: Moreover, the 

irregular color between the different coloring sections by the discharge quantity unevenness of a nozzle 

is prevented as an ink jet head using what has two or more nozzles for every color by carrying out the 

regurgitation of the ink from a different nozzle to one covering color part. Concrete technique is 

explained below. In addition, although it usually consists of the coloring sections of two or more colors 

which added W (white) to R, G, B, or this, in the following explanation, for convenience, a color filter 

illustrates the condition that the coloring section of the same color was located in a line, and is 

explained. 

[0033] The coloring field in the manufacture approach of this invention is shown in drawing 1 . One in 
drawing is a substrate, 2 is an ink jet head, and six nozzles 3 are formed in the head concerned. Since 
the color filter of drawing 1 has the wide width of face of a coloring field, a coloring field is divided into 
two or more scan fields 4a-4d. Each scan fields 4a-4d overlap in adjoining scan fields, and 5a-5c are 
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duplication fields. In addition, it is a fictitious duplication field with the fictitious scan field contiguous to 
the space top right-hand side of 4d of scan fields, and since the ink of an initial complement is not given, 
the field concerned is made into the outside of a viewing area, or the field concerned is not prepared, 
but 5d is set up so that the nozzle corresponding to the field concerned may be controlled and ink may 
not be given. In scan field 4a, the fictitious duplication field located in space left-hand side is not 
prepared substantially. 

[0034] Next, 1 operation gestalt is mentioned and drawing 2 and drawing 3 explain the grant process of 
concrete ink. 11 have a covering color part with an ink jet head among drawing, and 2 has eight nozzles 
13a-13h. Here, the width of face of each scan field is ten covering color parts (about scan field 4a at 
the left end of space, since it does not have a left-hand side duplication field, it becomes few eight 
pieces by two pieces). With this configuration, three coloring scans are performed about each scan field, 
and ink is given from three different nozzles for every covering color part. 

[0035] First, about scan field 4a, the Nozzles [ 13g and 13h ] ink regurgitation is stopped, the ink jet 
head 2 is scanned along the direction of a long picture of the covering color part 11, and it gives the 
covering color part which opens two drops and corresponds a liquid ink drop from Nozzles 13a-13f 
intermittently ( drawing 2 (a)). 

[0036] Then, the ink jet head 2 is scanned and it gives the covering color part [ dot / which gave the 
liquid ink drop previously from each nozzle every two pieces again / ink ] shifted 1 dot in the location 
which was able to shift the ink jet head 2 by one nozzle to the longitudinal direction of a head ( drawing 
2 (b)). A head 2 can be further shifted by one nozzle to the longitudinal direction of a head, and the ink 
jet head 2 is scanned similarly ( drawing 2 (c)). 

[0037] Next, the coloring scan of scan field 4b is performed. As shown in drawing 3 (a), the ink jet head 
2 is moved so that nozzle 13h of a left end may be corresponded to the covering color part at the left 
end of duplication field 5a, like the process of drawing 2 , the ink jet head 2 can be shifted by one nozzle, 
a liquid ink drop is scanned 3 times for every discharge and scan every two pieces, in one scan, and the 
field concerned is colored. 

[0038] In addition, in the above-mentioned operation gestalt, although the ink jet head was able to be 
shifted to the longitudinal direction of an ink jet head by one nozzle for every scan, two or more pieces 
can be shifted and width of face of a duplication field may be made large. Moreover, what is necessary is 
to open, for example by four drops, to be made to carry out two drop continuation grant, and just to set 
up the continuous number of drops suitably, although the liquid ink drop ended by two drops in each 
scan and it had given one drop at a time intermittently. Moreover, what is necessary is just to also set 
up suitably the number of the nozzle which an ink jet head has. Furthermore, the count of a scan of 
each scan field can also be set up suitably. 

[0039] Other examples of the color filter manufacture approach of this invention are shown in drawing 4 
and drawing 5 . 

[0040] The ink jet head 2 has ten nozzles 13a-13j among drawing 4 . Here, the width of face of each 
scan field is 14 covering color parts (about scan field 4a at the left end of space, since: it does not have: 
a left-hand side duplication, field,, it becomes few ten pieces by four pieces). With this . configuration, five 
coloring scans are performed about each scan field, and ink is given from five different nozzles for every 
covering color part. 

[0041] First, about scan field 4a, the ink regurgitation of Nozzles 13g and 13j is stopped, the Inkjet head 
2 is scanned along the direction of a long picture of the covering color part 1 1, and it gives the covering 
color part which opens four drops and corresponds a liquid ink drop from Nozzles 13a-13f intermittently 
( drawing 4 (a)). 

[0042] Then, the ink jet head 2 is scanned and it gives the covering color part which shifted one liquid 
ink drop from each nozzle every four pieces again in the location which was able to be shifted by one 
nozzle ( drawing 4 (b)). Similarly, it can shift by one nozzle further and the ink jet head 2 is scanned 
( drawing 4 (c)). This actuation is repeated twice [ further ] ( drawing 4 (d) and (e)). 

[0043] Next, the coloring scan of scan field 4b is performed. The ink jet head 2 is moved so that left end 
nozzle 13j may be corresponded to the covering color part at the left end of duplication field 5a, like the 
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process of drawing 4 , the ink jet head 2 can be shifted by one nozzle, a liquid ink drop is scanned 5 
times for every discharge and scan every four pieces, in one scan, and the field concerned is colored. 
( drawing 5 (a) - (e)) 

[0044] All scan fields are colored as mentioned above. 

[0045] The example of further others of the color filter manufacture approach of this invention is shown 
in drawing 6 and drawing 7 . 

[0046] The ink jet head 2 has ten nozzles 1 3a-1 3j among drawing 6 . Here, the width of face of each 
scan field is 14 covering color parts (about scan field 4a at the left end of space, since it does not have 
a left-hand side duplication field, it becomes few ten pieces by four pieces). With this configuration, five 
coloring scans are performed about each scan field, and ink is given from five different nozzles for every 
covering color part. 

[0047] First, about scan field 4a, the ink regurgitation of Nozzles 13g-13j is stopped, the ink jet head 2 is 
scanned along the direction of a long picture of the covering color part 1 1, and it gives the covering 
color part which opens four drops and corresponds a liquid ink drop from Nozzles 13a-13f intermittently 
( drawing 6 (a)). 

[0048] Then, the ink jet head 2 is scanned and it gives the covering color part which shifted one liquid 
ink drop from each nozzle every four pieces again in the location which was able to be shifted by three 
nozzles ( drawing 6 (b)). Similarly, it returns by two nozzles further and the ink jet head 2 is scanned 
( drawing 6 (c)). Furthermore, it shifts by three nozzles and the ink jet head 2 is scanned ( drawing 6 (d)). 
Finally it returns by two nozzles and the ink jet head 2 is scanned ( drawing 6 (e).). 

[0049] Next, the coloring scan of scan field 4b is performed. The ink jet head 2 is moved so that left end 
nozzle 13j may be corresponded to the covering color part at the left end of duplication field 5a, like the 
process of drawing 6 . in one scan, a liquid ink drop can be shifted every four pieces, the ink jet head 2 
can be shifted for every discharge and scan, it scans 5 times, and the field concerned is colored. 
[0050] All scan fields are colored as mentioned above. 

[0051] As mentioned above, the coloring unevenness by the difference of the discharge quantity 
between nozzles can be reduced by giving ink from a nozzle which is different in one covering color part. 
By preparing a duplication field between the scan fields which adjoin coincidence, and giving ink to the 
covering color part of the duplication field concerned from the nozzle of the both ends of an ink jet head, 
the difference in a nozzle which was described above and which was left is offset, and the irregular color 
in the boundary section of an adjoining scan field can be prevented. 

[0052] Furthermore, in the manufacture approach of this invention, although the ink regurgitation from 
the nozzle shifted was stopped from the scan field by the approach shown in drawing 1 5 and drawing 16 , 
since it is possible to make ink breathe out from all nozzles, the time amount which requires for breadth 
and coloring the width of face of the field which can be substantially colored by one scan can be 
shortened. 

[0053] Furthermore, although the nozzle of the both ends of the ink jet head which stops the ink 
regurgitation intermittently differs in operating frequency greatly from the other nozzle, consequently it 
was easy to produce: change of ink discharge quantity with time by the approach shown in drawing 15. 
and drawing 16 , since there is almost no difference of operating frequency between the nozzles used in 
this invention, a change with time is also equivalent and it is hard the to be influenced. 
[0054] In addition, in the above-mentioned explanation, although the configuration which the coloring 
section of the same color followed was illustrated and the manufacture approach of this invention was 
explained, each coloring section in which the color filter added W to R, G, B, or this is usually arranged 
the shape of a stripe, and in the shape of a dot one by one. Therefore, in an actual coloring process, it is 
necessary to constitute and scan an ink jet head and its nozzle corresponding to a predetermined 
coloring pattern. Moreover, in the above-mentioned explanation, although the gestalt which scans an ink 
jet head explained, an ink jet head shall be fixed, a transparence substrate shall be made to scan to an 
ink jet head, and the gestalt concerned shall also be included in this invention. 
[0055] Next, the process of the whole manufacture approach of the color filter of this invention is 
explained. There is the 2nd approach of the manufacture approach of this invention giving ink to the 
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resin constituent layer which has ink absorptivity, giving ink to the 1st approach of coloring this resin 
constituent layer and making it into the coloring section and the field surrounded in the septum section, 
and hardening this ink itself, as described above, and making it into the coloring section. Below, the 
desirable example of each approach is given and explained. 

[0056] (The 1st approach) As the 1st approach, more specifically The resin constituent layer to which 
ink absorptivity increases or falls by an optical exposure or an optical exposure, and heat treatment on a 
transparence substrate is formed, and optical exposure or optical exposure, and heat treatment are 
performed to the predetermined field of this resin constituent layer. The high covering color part of ink 
absorptivity, The method of forming the low non-coloring section of ink absorptivity, an ink jet method 
giving ink to the above-mentioned covering color part, coloring this covering color part, forming the 
coloring section, and making the whole resin constituent layer perform and harden an optical exposure 
or heat treatment is more desirable than this covering color part. The example is explained along with 
drawing 10 . 

[0057] Drawing 10 is process drawing at the time of using the resin constituent to which ink absorptivity 
falls by an optical exposure or an optical exposure, and heat treatment (or disappearance). Hereafter, 
each process is explained. In addition, (a) - (f) of drawing 10 is a cross section corresponding to 
following process (a) - (f), respectively. 
[0058] Process (a) 

The black matrix 62 is formed on a substrate 61. Although a glass substrate is generally used as a 
substrate 61, if it has need properties, such as transparency as a color filter, and a mechanical strength, 
it will not be limited to a glass substrate. 

[0059] Moreover, even if it forms a black matrix on this resin layer after coloring the resin constituent 
layer 63 after it forms the resin constituent layer 63 mentioned later or, there is especially no problem. 
Moreover, although the approach of forming a metal thin film by the spatter or vacuum evaporationo, 
and carrying out patterning according to a FOTORISO process as the formation approach is common, it 
is not limited to it. 
[0060] Process (b) 

On a substrate 61, it hardens by an optical exposure or an optical exposure, and heat treatment, and the 
resin constituent with which the ink absorptivity of an optical exposure part falls is applied, it prebakes if 
needed, and the resin constituent layer 63 is formed. 

[0061] As base material resin of such a resin constituent, although resin, such as acrylic, an epoxy 
system, and an amide system, is used, it is not limited to especially these. In order to advance 
crosslinking reaction according to concomitant use of light or light, and heat by these resin, it is also 
possible to use a photoinitiator (cross linking agent). As a photoinitiator, dichromate, a bis-azide 
compound, a radical system initiator, a cation system initiator, an anion system initiator, etc. are usable. 
Moreover, these photoinitiators can be mixed or it can also be used combining other sensitizers. 
Furthermore, it is also possible to use together photo-oxide generating agents, such as an onium salt, 
with a cross linking agent. Inaddition, in order to advance crosslinking reaction more, you may,heat- 
treat after an optical exposure. 

[0062] Moreover, the methods of application, such as a spin coat, a roll coat, a bar coat,. a spray coat, 
and a DIP coat, can be used for formation of the resin constituent layer 63, and it is not especially 
limited to it. 

[0063] By performing pattern exposure in the resin constituent layer of the field shaded by the black 
matrix 62 using (Process c) <BR> photo mask 64, it is made to harden, ink absorptivity is reduced and 
the non-coloring section 65 is formed. In the field which was not exposed, ink absorptivity serves as the 
covering color part 66 high. Since the low non-coloring section 65 of ink absorptivity intervenes 
between the adjoining covering color parts 66, the color mixture between the adjoining coloring sections 
is prevented by this non-coloring section 65. Although what has opening for stiffening the protection- 
from-light part by the black matrix 62 is used for the photo mask 64 used here, in order that it may 
prevent the color omission in the part which touches the black matrix 62, when it takes into 
consideration that it is necessary to give more ink, it is desirable to use the mask which has opening 
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narrower than the protection-from-light width of face of a black matrix. 
[0064] Process (d) 

From the ink jet head 67, the ink 68 of each color of R, G f and B is given to the covering color part 66 
according to a predetermined coloring pattern. At this time, as described above, ink is given from two or 
more different nozzles using the ink jet head which has two or more nozzles for every color, and each 
covering color part 66 is colored. 

[0065] As ink used for coloring, it is possible to use a pigment system and a pigment system, and 
although liquefied ink and solid ink are usable, when using water color ink, it is desirable to form the 
resin constituent layer 63 with the high resin constituent of absorptivity. Moreover, it is ink solidified in 
ordinary temperature less than [ not only the thing of a liquid but a room temperature, or it ], and since 
a temperature control is performed for ink itself within the limits of 30 degrees C - 70 degrees C and 
the viscosity of ink is controlled by the thing to soften at a room temperature, the thing which is a liquid, 
or the usual ink jet method in the stable range, that to which ink makes the shape of liquid is suitably 
used at the time of the ink regurgitation. 

[0066] Furthermore, as an ink jet method, the bubble jet type which used the electric thermal- 
conversion object as an energy generation component, or the piezo jet type using a piezoelectric device 
is usable, and coloring area and a coloring pattern can be set as arbitration. 

[0067] In this invention, coloring unevenness can be further reduced in the process concerned by 
making into **20% or less the difference in the ink discharge quantity of the nozzle which gives ink to 
the covering color part of a duplication field explained previously. Drawing 8 and drawing 9 explain the 
operation. In addition, in order to clarify an operation of this configuration, the case where the non- 
coloring section is not formed in drawing 8 and drawing 9 is mentioned as an example, and is explained. 
[0068] As shown in drawing 8 (a), the liquid ink drop 41 may be given shifting an impact location in the 
direction of a long picture of a covering color part. The given ink spreads gradually and forms the 
coloring section 42 colored homogeneity as shown in a resin constituent layer at penetration and 
drawing 8 (b). 

[0069] Except a duplication field, since the drop of ink is continuously given also in which covering color 
part, this drop is connected promptly, spreads in homogeneity and colors a covering color part the 
appearance shown in drawing 8 (b). However, in a duplication field, after ink is given by the coloring scan 
of the scan field which a scan precedes before ink is given by the coloring scan of the next scan field, it 
takes time amount too many. Therefore, the ink given by the coloring scan of the once preceded scan 
field like drawing 8 (c) -> (d) spreads, and desiccation precedes. Although it can spread in homogeneity 
like drawing 8 (b) if equivalent to the amount of drops of the ink in the coloring scan which the amount 
of drops of the ink given by the coloring scan of the next scan field preceded here When too few 
( drawing 8 (e)), it cannot fully spread ( drawing 8 (f)\ but when it sees with the whole color filter, 
heterogeneity arises between scan fields other than a duplication field, and a duplication field, and it 
becomes gently-sloping unevenness and is recognized. Moreover, also when there are too many 
amounts of drops in the next coloring scan conversely, it becomes like: drawing 9 (a) -> (b), and 
heterogeneity arises between scan fields other than a. duplication field, and a duplication field, and. it 
becomes gently^sloping unevenness and is recognized. 

[0070] In (e) of drawing 8 , in the liquid ink drop part given later, a white omission occurs, or 
concentration becomes thin and it is easy to generate an irregular color in the coloring department. 
Moreover, in the case of drawing 9 (a), in the liquid ink drop part given later, concentration becomes 
deep, and it is easy to generate an irregular color in coloring circles. 

[0071] this invention person etc. found out that the unevenness by the difference of the liquid ink drop 
measure in the above-mentioned duplication field was substantially suppressed by making the difference 
of the amount of drops into **20% or less. That is, the effectiveness can be acquired by making into 20% 
or less the difference of the discharge quantity of the ink from the nozzle which gives ink to a 
duplication field. That is, coloring unevenness can be further reduced by using the ink jet head whose 
discharge quantity difference of the ink of the nozzle of both ends is 20% or less. 
[0072] Process (e) 
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After drying ink if needed, an optical exposure is carried out all over a substrate, and the coloring 
section 69 is stiffened. You may heat-treat instead of an optical exposure. 
[0073] Process (f) 

A protective layer 70 is formed if needed. It is usable, if the inorganic film formed of a resin layer a 
photo-curing type, a heat-curing type, or light-and-heat concomitant use type, vacuum evaporationo, a 
spatter, etc. can be used as a protective layer 70, it has the transparency at the time of considering as 
a color filter and a subsequent [TO formation process, an orientation film formation process, etc. can be 
borne. 

[0074] When using the resin constituent which ink absorptivity increases by an optical exposure or an 
optical exposure, and heat treatment (or manifestation) as a resin constituent, moreover, as such a resin 
constituent The system which specifically uses the reaction by chemistry magnification is desirable. As 
base material resin Hydroxypropylcellulose, By a thing or an acetyl group etc. which esterified the 
hydroxy! group of cellulosics, such as hydroxyethyl cellulose What was blocked ; Novolak resin, such as a 
thing (example: compound of polyvinyl acetate system etc.); cresol novolak blocked by a thing or an 
acetyl group etc. which esterified the hydroxyl group of giant-molecule alcohol, such as polyvinyl alcohol, 
and those derivatives, (Example: Compound of an acetic-acid eel roll system etc.) Although what 
blocked PORIPARA hydroxystyrene and the hydroxyl group of those derivatives for example, by the 
trimethylsilyl radical is used, this invention is not limited to these. 

[0075] In this invention, in order to make ink absorptivity produce a substantial difference by exposure, 
it is desirable that the conversion rate to the hydrophilic group of a functional group convertible into a 
hydrophilic group is generally 30% or more. As hydrophilic-group assay in this case, analyses of a 
spectrum, such as IR and NMR, are effective. 

[0076] Moreover, what is necessary is not to be limited to these and just to consist of a presentation 
which the ink absorptivity of an optical exposure part increases by an optical exposure or an optical 
exposure, and heat treatment as a result as a photoinitiator, although halogenation organic compounds, 
such as onium salts, such as triphenylsulfonium hexafluoroantimonate, and TORIKURORO methyl 
triazine, naphthoquinonediazide, or its derivative is used suitably. 

[0077] Moreover, when such a resin constituent is used, the black matrix formed on the transparence 
substrate can be used as a mask, and it can also expose except the field shaded by the black matrix by 
exposing from a rear face. 

[0078] (The 2nd approach) Drawing 12 is process drawing of the 2nd approach, gives the same sign to 
the same member as drawing 10 , and omits explanation. Moreover, (a) - (d) of drawing 12 is a cross 
section corresponding to following process (a) - (d). 
[0079] Process (a) 

First, a septum member is formed on a substrate 61. When a septum member gave the ink mentioned 
later, it is a member for avoiding color mixture with the ink of an adjoining different color, and was made 
into the black matrix 82 which served as the protection-from-light layer with this operation gestalt. As 
the black matrix 82 concerned, patterning is preferably carried out by the general photolithography 
method using a, black pigment, content :resist. This black matrix .82 gives .-.** ink nature preferably, in 
order to prevent that adjoining different ink is mixed, when the ink mentioned' later is given. When the 
thickness of the black matrix 82 takes into consideration the above-mentioned septum operation and a 
protection-from-light operation in this invention, 0.5 micrometers or more are desirable. Moreover, 
opening of this black matrix 82 is a covering color part concerning this invention. 
[0080] Process (b) 

From the ink jet head 67, the ink 83 of each color of R, G, and B is given according to a predetermined 
coloring pattern so that opening of the black matrix 82 may be buried. At this time, as described above, 
ink is given to opening from two or more different nozzles using the ink jet head which has two or more 
nozzles for every color. 

[0081] The ink used by this invention is hardened by energy grant, and consists of a resin constituent 
which usually contains a coloring matter. A color and a pigment common as the above-mentioned 
coloring matter can be used, for example, anthraquinone dye, azo dye, triphenylmethane dye, and Pori 
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methine dye ****** can be used as a color. 

[0082] Moreover, as resin used for ink, the resin hardened by heat treatment or optical exposure 
isoenergetic grant is used. Specifically, the combination of a well-known resin and a well-known cross 
linking agent can be used as heat-curing mold resin. For example, acrylic resin, melamine resin, a 
hydroxyl group or a carboxyl group content polymer and a melamine, a hydroxyl group or a carboxyl 
group content polymer, a polyfunctional epoxy compound and a hydroxyl group or a carboxyl group 
content polymer, a fibrin reaction type compound and an epoxy resin, resol mold resin and an epoxy 
resin, amines and an epoxy resin, a carboxylic acid or an acid anhydride, an epoxy compound, etc. are 
mentioned. Moreover, as photo-curing mold resin, a well-known thing, for example, commercial negative 
resist, is used suitably. 

[0083] Various solvents can also be added to the above-mentioned ink. Especially, the mixed solvent of 
water and a water-soluble organic solvent is preferably used from the field of the dischargeability in an 
ink jet method. 

[0084] Furthermore, in order to give the desired property other than the above-mentioned component if 
needed, a surfactant, a defoaming agent, antiseptics, etc. can be added and commercial water soluble 
dye etc. can be added further. 

[0085] Moreover, if the regurgitation is possible also for what is not dissolved in water or a water- 
soluble organic solvent among the above-mentioned light or heat-curing mold resin to stability, it will not 
matter even if it uses solvents other than water or a water-soluble organic solvent. Moreover, when 
using the monomer of the type which carries out a polymerization especially by light, it can also consider 
as the non-solvent type which dissolved the color in the monomer. 
[0086] Process (c) 

The ink 83 given to opening of the black matrix 82 is stiffened by heat treatment, an optical exposure, or 
its both, and the coloring section 84 is formed. 
[0087] Process (d) 

A protective layer 70 is formed if needed. 

[0088] Next, an operation gestalt is mentioned and explained to drawing 1 1 and drawing 13 about the 
liquid crystal device constituted using the color filter of this invention. Drawing 1 1 is the process of 
drawing 1 0 and drawing 13 is the cross section of the operation gestalt of the active matrix liquid crystal 
component incorporating the color filter formed at the process of drawing 1 2 , respectively. In drawing 
jj_ , as for a common electrode and 73, the orientation film and 78 are liquid crystal compounds, and the 
orientation film and 75 gave [ 72 / a substrate and 76 / a pixel electrode and 77 ] the same sign to the 
same member as drawing 10 and drawing 1 2 . 

[0089] The liquid crystal device of color display sets the TFT substrate (75) which generally counters a 
color filter substrate (61) and a color filter substrate, and is formed by enclosing the liquid crystal 
compound 78 among both substrates. Inside one substrate of a liquid crystal device, TFT (un- 
illustrating) and the transparent pixel electrode 76 are formed in the shape of a matrix. Moreover, inside 
another substrate 61, a color filter layer is installed so that each: coloring sections 69 and 84 of R, G, 
and B may arrange in the location which counters: the pixel electrode 76, and- the: transparent common, 
electrode 72 is formed on it at the whole surface. Although the black matrices: 62 and , 82 are usually 
formed in a color filter side, they may be formed in a TFT substrate side in a BM on-array type liquid 
crystal device. Furthermore, the orientation film 73 and 77 is formed in the field of both substrates, and 
a liquid crystal molecule can be made to arrange in the fixed direction by carrying out rubbing processing 
of these. 

[0090] A polarizing plate (un-illustrating) pastes the outside of substrates 61 and 75, respectively, and it 
displays by generally operating a liquid crystal compound as an optical shutter to which the permeability 
of back light light is changed, using the combination of a fluorescent lamp (un-illustrating) and a 
scattered plate (un-illustrating) as a back light. 

[0091] In the liquid crystal device of this invention, the material, process, etc. can apply the technique of 
the conventional liquid crystal device about other configuration members that what is necessary is just 
to constitute using the color filter of this invention. 
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[0092] 

[Effect of the Invention] While the irregular color in a scan field is prevented according to this invention 
in case a viewing area is divided into two or more scan fields and it colors as explained above, the 
irregular color between adjoining scan fields is also prevented, there is no irregular color at the whole 
viewing area, it can provide with a sufficient yield at the simple process which shortened the quality 
color filter more, and the liquid crystal device which was excellent in the color display property using 
this color filter can be offered cheaply. 



[Translation done.] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the coloring field concerning the manufacture approach of this 
invention. 

[Drawing 2] It is process drawing of the coloring process which colors one scan field in the manufacture 
approach of this invention. 

[Drawing 3] It is process drawing of the coloring process which detaches and attaches another scan 
field in the manufacture approach of this invention. 

[Drawing 4] It is drawing showing other examples of the coloring process in the manufacture approach of 
this invention. 

[Drawing 5] It is drawing showing other examples of the coloring process in the manufacture approach of 
this invention. 

[Drawing 6] It is drawing showing the example of further others of the coloring process in the 
manufacture approach of this invention. 

[Drawing 7] It is drawing showing the example of further others of the coloring process in the 
manufacture approach of this invention. 

[Drawing 8] It is the mimetic diagram showing an example of a process which colors a covering color 
part in two or more liquid ink drops. 

[Drawing 9] It is the mimetic diagram showing other examples of the process which colors a covering 
color part in two or more liquid ink drops. 

[Drawing 10] It is process drawing of an example of the manufacture approach of this invention. 
[Drawing 1 1] It is the cross section of an example of the liquid crystal device of this invention. 
[Drawing 12] It is process drawing of other examples of the manufacture approach of this invention. 
[Drawing 13] It is the cross section of other examples of the liquid crystal device of this invention. 
[Drawing 14] It is drawing showing the coloring field in the manufacture approach which these people 
proposed previously. 

[Drawing 15] It is process drawing of the coloring process in the manufacture approach which these 
people proposed previously. 

[Drawing 16] It is process drawing of the coloring process in the manufacture approach which these 
people proposed previously. 
[Description of Notations] 
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1 Substrate 

2 Ink Jet Head 

3 Nozzle 
4a-4d Scan field 
5a-5d Duplication field 

1 1 Covering Color Field 
13a-13h Nozzle 

41 Liquid Ink Drop 

42 Coloring Section 

61 Substrate 

62 Black Matrix 

63 Resin Constituent Layer 

64 Photo Mask 

65 Non-Coloring Section 

66 Covering Color Part 

67 Ink Jet Head 

68 Ink 

69 Coloring Section 

70 Protective Layer 

72 Common Electrode 

73 Orientation Film 

75 Substrate 

76 Pixel Electrode 

77 Orientation Film 

78 Liquid Crystal Compound 

82 Black Matrix 

83 Ink 

84 Coloring Section 
90a-90f Scan field 



[Translation done.] 
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